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L fc fc w 5 s W l£ > Sltlcft^^'i' 7^tESrBliflt5 wi:^tat-fc5 : 
o fc . BP *> , «««S«fc#S*SHT, JH* W * »*t5T/uStSBo«*ft«: 
m% Z s »«t8*lll-Eie**:tt*t5r t#*»f bft6*. r <0 « K T ^ 5 

£ , r ix . A<0'WT*mjE£rEP*D-r6£, J* R * <£> J£ R 2 s . '<-<T**JEK:fBS 
i~ 5 :e ijwu =¥ — O^T^-^O*^^— K * > h ^Slti^ b^St 5 fc tc % fig « 1" 5 j£ R 
# • * ft; L fc 0. SK^tt^Ei)?^^il<^^^ffl^i5t%xbn5 0 
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[ 0 0 5 2 ] 

S "f * % m # b 14 , '4«RlIC*5V>t, teSIt 3 0 0 V^*^)vW7^ttE*BliD 
Lft^fe^Kfrtrot, T/u5^ftBI*r«-J*L, i^^^co^j!jg^l^-<fco ffl , T ^ ^- j£ 
Btttl6lfttt^ftBt"C*>5^"C, r^iff (i i o k h z w _t co ffi jg & ft -o m ^ ft k Hi *d 

L fc («T, H ft « Sr * T . Z (Dftlz T xni£t:to&tfytzfiim l*1t) . ± IE <7> 81 
LtifenfcSRli, 2 7 G P a £ S ^ fc (O T' fo o fc ^ x R T ^ ^ & K <7> B B B 

« 3£ & & S <£> 7 m&'g&hWfoZ Z t ^XjKiliffT'if L fc o 
[ 0 0 5 3 ] 

*r.-c#3BW#e>l4, mils (i-i) 0> # «fc ic *s ^ t\ S-f'WT;*«£E*:BJ»D-r5:: 
ii< oit#7;^;tSIi»«lfe8, 16^1 3 0 0 V(Ot^/<^7^tES:i«(: 

« iS £ 2x . aS^ s a B«i|0 7/^ t^i^f ^^tltl^I ^iEUto sfcaitfi 
2 6 G P a <!: H < , (^) ¥^ H B s t 7 7 >f T ^ ± ^ % t ^ a Ilg 0 B B til^ 7 

[ 0 0 5 4 ] 

tt#8s (III) lc*5V*Tt>, «R«l»S«t?aiia©7;V;;t«*a*T«i tr». 
^ titv> 5 t fe, (?) t , ft^/WT*«EES:H]2ro1"«a^ * U < fi-lfeStffi co j: y ± 

»i|^7/^t^^St5t^i:%tbn5o 



[ 0 0 5 5 ] 
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[ 0 0 5 6 ] 

AO/W 7^«E*»#ll OOVJ^T (^-<r^«ffi^PP*DftUOli* 
S:*tf) l:ltfiHRt5^3&s»Sl<, ^Rlt^b, 2 0 0 VH±^*^)/<^ 7 

[ 0 0 5 7 ] 

L j&* L It C'W T * * ffi <D # B « H tt , SI<ot«^flioK*ft(:±ot«!)LS5: 
t 6 , ±Eft«ftH Kffl'lB S ft S & <0 < * _b3zEOil^, fiJRfflSS ^ * © 7 ^-t 
EE £ Hi *P t 4 ir^ , PP AP 1" 5 m & X* h a M & '& * it a 9V <o & B B B tt & MtiSL Sii4v>J: 5 K 
^7^IE^ffl9ti^bW»lt a®ig B B B «it07/V;t§:iffil, -t ^ « kZ . ft /< 

SOaS7/u^t«:»filctixtf 
[ 0 0 5 8 ] 

±IS*fe (III) tcjo^T, j«Bti*Ott*tttt«:1*(cH3es'ixftVNds, & IK ?K o K ii 

{b^rtDmacotta-ftsrW-tt-THs^fi, ±ie ( i ) & (id ^.^ftta^^to^T 
t> <t v> a 

[ 0 0 5 9 ] 

« * tf . ±15 (I-l) <DjjfeZ&mis, '< 4 r * mm Z H3 Al * -f kz ^ V =. >r * - 
KC^xtl^^t- Kta7/v^ t^fB^^ft^S^^ltti:, n - <d He M * IB ( SP 

[ 0 0 6 0 ] 

* « W *c *» S * tt tt, ttm«JE*r*<bS*Tik*«tB*:»J Ift * W * ^ * * 
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^^s/^y^^ft, ^ ^ * h p ^ * y< v 9 v > if s > -< * y tr - ^ * s< v 9 y ^ if & m & 

[ 0 0 6 1 ] 

|c cfc o T M PS £ § it 5 t <o XI* ta < > Mr ■ «E<z>jft*^iB*U#attH-eaa*caE3ESr*D 
^-C^jte1-^>^<tf5lHg"Cfol9s * b «: ^"f ft fc *'*B M <£> ft «#J© B ft * ft £ o 

[ 0 0 6 2 ] 

<_b!S2f8r (I) *J:t* (ID *c BB-T S *«« > 

^iCIt, 1 2 . 7mmXl2. 7 m m X 5 m m T' SS^&K ^ iff S: ^ iffi 

5fr lg ( R a = 0 . 0 2 m m g ^ ) 7 y » i «** t -(? iB f »»» L t ft* S ^fc 

[0 0 6 3 ] 

iECrNSiOlflSiiiffoSi^T^StAiO**!:, El 3 -te * 
-T$D<. ^ ^ h a v ^ y< y 9 V > if # V — K . fc — **.£»El<E««^S:ffl;ifcJE£jeS; 
Jglglg [ (*) ttPifflBfi AIP-S40***] ltffcf: 0 
[ 0 0 6 4 ] 

BP , W (C r N^l^«g^tg5|^^II») 2 *81 1 rt^BCf -^^3 
Jb £> itt » EHE i& A ( S *t * y ) 4i:t y h I, Slrt^ (iffI$«|i:ft^Ti^L 

[ 0 0 6 5 ] 

2fc K . a S *§ B B B fl£ 3£ £ ± £ 1" S T ^ flf £: ffi-VBi :» ft ® -t ^ j$ b fc o BE T ^ -T 
•A K <D » fig tt , T;u^y i:ii#l^*T\ B3 KSLt^^y H y - K6K7 

/i^ ^ ^ A & JR ^ — y 5/ h Sr.K * L ft: « . D C y # J >^ft"efro fc, » , « 

J£ #J tt s 2 ^ s< y 9 V v if # y — K 6 3r ffl ^ T ft o fc c * fc SSc m « * , 1 O ^ 
:y^y ^ ^ # y — K6l:o#»2-3. 2 k W <t «izEi-S**K«y3-C<7?fiKI»?0»O 

, X^^yy^^y-K6 0j*|;IA^l^(:o^8 3 0 0 Wi:Lf: o 
[ 0 0 6 6 ] 

JSI > A r ^f^ffitli 1 2 0 s c c m t - )l t L ^ Si ^ fut^ J: t^Stlff ^ , 
WS©l*«ttllBi:tt5J:53iS:il«bfc. HP % J* « * f4 . ffi <o »mft1& k -+ ^< < . 9 — 
if y V <D 7. '< y 9 V y^$ffi^biB2 Ommitltffif t§/7XyH)t^)t^SfSfit 
^ 3§ # * CD # tfr £ *t ^ > T/u5=!>Afc|fc*o»3l6»K*:B»i:b-C*««BE«rW«Lfc 
o Sfc/SIRti:, WEB 3 (d^-r i o icmttv'-y'^ 3 & J: tf^M A 

©*«i*IIIH:, * 1 tStiO t?*>So 

[ 0 0 6 7 ] 

iOit Ut»«Shfcr/uStftll©ll*«:, i/y 3yS8±-caS6S:ll«tt#ft 
7t 0 J t 7 ^ ^ t ft f(D Si x »^X^lHlJfT^^ (SiXRD^Sf) SrffoTttfifllil 
?r # 36 L fc o aifSfsf ig07;Kti*(7)gS(^ Xl»ia*ra3e«l** a fe^ a S « H B B « 
it07/Mt^/Tft c -^ioJ:t;7lfe| B ffiit07y^t^^tt 0 -^coti^l 

[ 0 0 6 8 ] 
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t5; tiift S # . j* Bit 3K fl? # tt 1= « < ««tttftv^: £ to rt> 5 0 
[ 0 0 7 0 ] 

£ J£ tfc 2 *3 £ U 5 Jt & 0»J 3 ft , ftt^iSrlf *~ Kt'-Si L, g « ?fi S £ tt tfc 
2 T-litttft 1 £ HH* <0 7 5 0~7 8 Ott'fiEIL, tt:&0lJ3TM:Jfctfc&*)ig;iBCO6 5 0~ 
6 8 OtT?)J5IUtfcO-e*5. Jfc»0!|2:fcJ:tfJfctt«3tt:i^i ,, tt<ba»*- K "C j£ fig Sr 

L # *v fc T A- 5 & SMI* , tt«W2T?l4oSiTlt#a*Ut«I*ai4!l ( o S 
** fi * ifi T A< 5 tlrltStS XifelElSr f - * £ LT 2 9 =25.5761° Of-^SSl o 5r 10 
iltR U\ y Itfe«il©7^ 5 Xi^HSf If-* £ Lt 2 6 =19.4502° © t" - 

^iiHLfct#©> Io/Iv«[©*#S^6. 8 ) , Jt i& #<J 2 £ 9 <b <& <^ S 

[ 0 0 7 1 ] 

5 1^i0*I«^B*5-i* s t'#5^> #e>*L5-T/w.5-^&8!t«5*ft#5fiW:, # 
/ = y^*-Kotn9 o S i£ si « if « T ^ 5 2 s Jfc £ ax I- < < ^ ^K^roStSS 

[ 0 0 7 2 ] 

gb^s j: < jg^J jxs: £ ASSIST # -So 
[ 0 0 7 3 ] 

bp *> * 3§ w m i ii , iKiiiiro^^^i/^^^^-^^it- * © « , a » * — k t 

»««*S:9»9#*T*IKSrfi 1 ofct<0-ca)S. * 36 W 08 1 0? J* I* 8 £ fi , tu SB it t£ 

i^j*-<r* : u<^<s iwr ib Jt «y 2 ^ tfc 3 i (iisi ciiST-^K^tTotv^*^ 
MfBitigr#J2^Jtifc#j3 t * ft ■*> , aai«A«JS©*d»&ft«r^5-*-ABt*«#e>nrv^ 

[ 0 0 7 4 ] 

4 * 35 93 00 2 «: , i^I»r=UI tt*iSM 1 <fc K> fc<StB*S-Cfi£IKiSrttofcfcro-C 
fcSc *«tttt«r»»* — K«5*£L» *$5W«2£H»S*T?J*«LfcJ*«0i|3-Ctt, 30 

2 T'tt, f f «S^T^5i©ffl (WE 2 0 =19. 4502° ClT-?tt«llJJ 

tl ft *=> o 7t # , yigSSil^St^Wlraf-^t!)) , al±f ©7;W5 
}lT^5:ii ! bi'5. -tLfc^SfclBWl^itf^SSHfl^roitt**"), jfc * 8J # # 

j& fil £ *T o £ tTt, ttii ! I«^^t^: £ * s to 5 . 
[ 0 0 7 5 ] 

# » sn « 3 « , f£ si as <o ^ > ®tmffimkftmmmzmmi-xi&nw,t)ZTif. i&mi& 

S£Z 0 . 5 n m / m i nlli LT1 O^n^HL, * <D & <D f$ M . %L MM, & ±- X 

- K £ LT^5. Jt|i«aj2Tll, Ittttffitrl^^ - Fi LA^o^iaS & 5 . 0 n m / 
mi n£Ufc*-&tCl7ai©»*bfcT^5-7-«il**JB**a-CW^5«5^»U. # » W « 3 

r £ T „ T«t LToIigSiS©7^S t^IS^Jv, JErOtglcjifcfiSiaff&jSfcT'b, 

a |tfl:w7/KtSI«:l*Tt5: £ # # 5 „ 
[ 0 0 7 6 ] 

^fi!l ( f^WI^WS ; E?fifi&-*5S^WI3 i. K> <b iS J?£ T* fr o t <£> T £> 5 # , t> , 

tDJBtewa-ejSEKbfci ^caior^? & n » » * ^ $ ix , * . s « a « * t tf 

T l&mZft o » # -C t . al!©7/l'5 t«SSRttK:»*Sil. a 1 iff ©'7 /U 5 t filfi 50 
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[ it m 2 ] 

[ 0 0 7 7 ] 

<±IE^ft (in) Hi- 5 HJE^J > 

Hlfilulj:, f>f Xd s 1 ,2 . 7mmX12. 7mmX5mm"C^S!'&^8iOS$t^,^® 
mm ( R a == 0 . 0 2 M m ^ S ) L , T^*y»^tt***^jB*ftft»brft«l$*fc 

[ 0 0 7 8 ] 

* H m m -e tt , ±|EC r NSBto»ft*5itf oI±*7;u^ tftK^^^Sr, Sti IS HI 3 

^^Igl [ (fft) ^FiiSrS AIP-S40«^«I] Srffl^T. R^itLTtfofc, 
[ 0 0 7 9 ] 

BPfe. Kfl- (C r NAi©*.f* ftfc8*#*«Itt) 2SraS«lrt^HHE7 tA -^^3 

& . £ ts a a a* 7 5 iftas^t-? 5TK»fca»Lfc..K»©iiK#BfSoa 

|tftofc»*t, jmiftKM#^tlAL,.H»*iiOCrN([|*:lftLT, a 
[ 0 0 8 0 ] 

^DC^^^!)>^6t'tTof: 0 1 y ? J V ^* y - K 6 I: 

o £ 2 ~ 3 . 2 k W £ b : fc c * *: J5fc R * , Ar^^iSilil 2 0 s c c m "C — £ t L , 
Ifc ± V»m«JEW:-, Bff^O»«tt« £ ft 5 ± 9 iS^SSSP L fc. Rt»AI4<H: 

JrlSi: L"ttt*SES:ISI» t.fco * fc R . MIBB3fc«'f±'5t-0te7 l — >^3*5 
[ 0 0 8 1 ] 

***«*>Jttt«l «E3llt«l 1 li*»5*»Bflll ^«CU*g^ff 30 

ofc 0 BP t> , A R ttl JH ft HT tt « »««ll«:#^^^>^*-KiU ;6>oS«fS££7 5 
0lCi:ft»Lti 0»Hw«IS:firofc e -t b T * <o & lc % SSI* ttt * i U ? » 

m.#;m<D &m&* - k k x je utdtit 2»ih5 o»frofc. w , zcott&m i 1 <d±& 

Ulltft, K«*cx<>TT'^«BE*rPPJP*i*lcriKRS:tfofc Q 
[ 0 0 8 2 ] 

a-ertK-e* 5*#CR3e ttrtKSrlTotfcft, -coXfe (III) fc»-f5*lS«-eH: 
, *D 2 // mCOTA- ^ tSR«:4«ii*W 3 * IB t? » * "t* # 
[ 0 0 8 3 ] 

#fe:h/fci£RO^SWi§£±f5SI^'M 1 £ HSIfciSPRXjftE^-CR^fc'i - ^ > a 9 T 40 

2 2 G P a t , fliB/</U^Ot77^7 ^ B B B (D7/W ^ t) fcJfc«Lrte^ofc. 

[ 0 0 8 4 ] 

±Et/>f >f-->a safiwa^Jftiift^i o -efcs. bp * j£ R 

0>*B4r»F*«fc:. lyts^^tfcKOjSi TENT-llOOaj fcfl^T, A n fcf 
y J£ =F 3r m V> , 3 0 - 2 0 0 mN<^IB^5*fp©R4 5^iS:^in v iSl"-)Ti4*« 
$ 8!l ^ b e *rb"C&Rffi£Sr, S a w a I" J. Mater. Res. J (16, 2001, p. 3084 

-3096) -C«!6Lfc#ffi«:fl§l^, ^u — ^z2>^^^r^^i:Jf^^^$^ffiiE-r^f+* 

[ 0 0 8 5 ] 50 
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ItRWl 2 11, _t IB it (ft m 1 1 (D^^lIgCfc^t, »»1 3 0 0 V(OAOyW7^ 
ffi JE £ El *0 t T tit m Sr tT o ft t> tf> T* fo £ . #tixfc&lR^aftSr±IE^y-< >"t* >- 1r — > 
3>ST'Sglti::5, 2 7 G P a i ftjE^/^^ <Z)t7 7 T (¥ig B S B^7/L' ^ t) £ 
9t*«««)t©*»E>hfc. Lia»lXiflJfT4lolHt*«rll^*:i:5, a 

[ 0 0 8 6 ] 

ftmttffiSr^^y^^^* — FCiSU, Ifii&| 7 5 0 X:X~ 1 O^PflcoriSMSrtTofc 

SrBlJg-er-ffcfrofc:. ^^^^ WIB*«=«r«J*Ufc**llft»«[3 0 0V(7>A«>/<>rr^« 10 
ffi«rPPJDLT2B»IB2 0^Oj*BI«rfTofc. £ Jft K B# M Ht 3 8# R T* fo <9 , # fe *t fc T /u 5 

■*-J*Bt<0»SM:*&l. 
[ 0 0 8 7 ] 

i © * * W « 1 lTM#bH/cJ^^^^B H B«^^»^X^[EltFrfeT-a^Lfci:r5. a S 
Sg B B B t#3t^T^^^^^T'fco/ii 0 * ft , lEt/>f ^f^f-v'g >S^7/u?tS8 
C5ffl*S:jH36Ufci:r*\ 2 6 G P a t ± IE ? O * 7 r >f T ( * B B a <£> T S ^ ) J: 

[ 0 0 8 8 ] 

^HiJ[JtHll^g^fSVNaSg B B B «ii^7/M tfil^M#bix5 r i: ^t?^5 0 20 
[Bi^llVftBH] 

[ 0 0 8 9 ] 

[.11] *fttt#;**##H*T^TA'5 = — hJr^^y* !l v.^Lfci 

[02] »<ktt#^$f #lftTt7/u^!>^^«^-y jx h«r^^y#y>i/Ufci 
[13] ^^^^ll^^ffiV^^^M0"'J^r^i~StB&I^^^] (JbffiB) tfc^c 
[ 0 0 9 0 ] 

1 m m m m s 30 

2 K» (*«■) 

3 {Hi 7 1 — ^ /U 

6 ^^y^y^^*y — k 
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[ #MIE« ] 

[tlttiS] ¥■ f$.15i£8fi 130 (2003. 8. 13) 
[ *«*t 3E 1 ] 

1 # 5E S* * * -S * 1 0 0 5 0 
I*jE'**1 m 

[ 0 0 5 0 ] 

ft»c±lE (in) ro*fei;o^ti$-<5 0 mm, (i) fcio 1 (ii) © 2r i£ -? b£ B£ £ *> 
i: t o T tt , v^ftLt)ISI-^'i'7^tE?rPPJPt5;i:' , i<*i!rfi'ofc 0 «i| x. > 
± IE ( I - 1 ) co # ft ^ # ix fc & K « $ « 34 i" 5 ^ / > ^ — -> a > ft ^ ff ffi 
Lfct ^2 2~2 3GPa-Cfcofc 0 

[ ^fgffiiE 2 ] 

I*tjE*t*JSl g«] 0 0 5 3 

[ 4§ jE <£> 1*1 ^ ] 
[ 0 0 5 3 ] 

* r. T?#3g 93#. <b , WIS (i-i) ©*Sl:fc^-c, 4 -f T ^ ffiBE * epaq-r 5 r 

t * < a M±#T * 5. •r&m ! kMf£Vti&. |6»I 3 0 0 VC*©A-r 7^1ElrS«l: 
SiaD-rstl^iift#^ — ^t- Lt fifc 01 £ fr o £ r , X»lnIlfTT-ttaSM^«3t©^-dS 

2 6 G P a iS^i##bftfc, 
I ^tttt 3E 3 ] 

[miEttikwm*] mm* 
iffimttMtm e ] oo83 

[*E*fe] 'XX 
[*jEO'rt*] 
[ 0 0 8 3 ] 

;v;t©ISf Jt>5: tSrSBLfc. * fc , t/^ yf >f--> 3 v^fttE LfcS If 
Jtt2 2GPaffcofc, 

[ ^mm je 4 ] 
[*iE*i-*«gi£J is #s » 

[ *f jE *f #! @ « ] 0 0 8 5 

imiExm] xm 
[*ijE©rt*-] 

[ 0 0 8 5 ] 

it 0ij 1 2 , ±EJt««»J 1 1 ©i^KIS^JS^t^ JS*f« 3 0 0 vroSO^-f 7^ 
SEiSrB3JDLTfi!cRSrffot'b©-efc5. #(b*ifc£0l<0ii5?g£_Lie-*-/-t' ^ ^ ^ T — -> 
3^fe-C?tSUfciw^), 2 7GPaT*foofc <> L L * 0£ X $fe 0 #T "C ,£ Of CD S b b b * it £r 

t r -5, , af±ftt-fo5i!vI©7ywitrozlAtSS^tvfc t 
l*tt*l 3E 5 ] 
[«]E ] SUfcBS 

[ttiEtt&JS g « ] 0 0 8 7 

iffiTEirm] mm 

IttiECD f*J m ] 
[ 0 0 8 7 ] 

^ © * » w « i i t » & n fc a si © <& a * & * » si x m. m «f & t» « s u rt t r 5 . a as 
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